Abstract
Chronic lung infection in cystic fibrosis (CF) is associated with Pseudomonas aeruginosa, Haemophilus influenzae, and Staphylococcus aureus infection. S aureus is most commonly seen in younger patients. 1 Methicillin resistant S aureus (MRSA) was first identified in 1960. 2 It has been an occasional isolate in sputum from patients with CF over the last three decades, but there is evidence of increasing prevalence, 3 4 with 10% of patients infected in one epidemiological study. 5 There has been a general increase in MRSA infection in paediatric patients. 6 7 The increased prevalence seen in CF may also reflect the widespread use of flucloxacillin for S aureus infection. Some units prescribe lifelong flucloxacillin prophylaxis from the time of diagnosis.
The clinical significance of MRSA infection in CF is not known. Although it has been thought not to eVect morbidity or mortality, 3 4 8 no studies have systematically examined the eVect of MRSA infection on respiratory function or nutritional status and none has documented its eVects in children with CF.
MRSA may be associated with stigmatisation and social isolation, 4 8 with resulting adverse psychological eVects. 9 Most CF centres recommend isolating patients with MRSA from the rest of the clinic population, 4 8 although one centre suggested infection was more commonly acquired from other hospital patients than from other CF patients. 10 MRSA infection is a relative contraindication to lung transplantation in some centres. 4 8 There is still no consensus on the best method of treatment and on whether eradication is eVective. 8 The aim of this retrospective case control study was to identify children with MRSA infection from our clinic population and to quantify any impact of the infection on their clinical status.
Methods
Patients in whom MRSA had been cultured from respiratory secretions in the past seven years were identified and their clinical results examined retrospectively. Each patient was matched where possible with two controls for sex, age (±1 year), and respiratory function (±20%) at the time of the first MRSA isolate. Details of respiratory function, nutritional status, treatment received (including nebulised antibiotics, number of intravenous antibiotic courses, and nebulised, oral, or inhaled steroids), Shwachman-Kulczycki (S-K) score, 11 and Northern chest x ray score 12 were documented at the time of MRSA infection, one year before, and one year afterwards. The S-K score measures four parameters: general activity, physical examination, nutrition, and x ray appearance. A maximum score (100) represents normal health. The Northern chest x ray score is a measure of abnormal shadowing on the chest radiograph. A maximum score (20) represents severe radiological abnormality. Nutritional status was calculated as body mass index (BMI), and height and weight standard deviation scores (z scores), compared with British 1990 standard reference data. 13 14 Respiratory function was measured as forced vital capacity (FVC), forced expiratory volume in one second (FEV 1 ), and forced expiratory flow (FEF 25-75 ), using the best of three measurements on a Vitalograph Compact II Spirometer (Vitalograph Ltd, Buckingham, UK). Percentage predicted volumes were calculated using ECCS 15 and POLGAR 16 17 reference values. Statistical comparison was made using unpaired t tests for the continuous variables and Mann-Whitney U tests for the Northern and S-K scores. Nebulised antibiotic and steroid use was analysed with the 2 test.
Results
MRSA was isolated in sputum or cough swabs from 10 children between 1992 and 1998 from a clinic population of 300 (table 1) . Eighteen controls were identified (table 2) . In two cases only one control could be found. Case 3 was too young to undergo spirometry. MRSA was present in five children for more than three months. Seven children cleared their MRSA during the study period, but in three it persisted. The prevalence of MRSA increased from zero to seven children over the period 1992-1998 (see fig 1) . Methicillin sensitive strains of S aureus were isolated in four of the controls and none of the patients during the study. An equal proportion of both groups were infected with P aeruginosa, H influenzae, and Aspergillus fumigatans. One of the MRSA group has Burkholderia cepacia.
Changes in respiratory function, nutritional status, S-K score, and Northern x ray score from one year before to one year after the patients acquired MRSA were calculated (see table 3 ). The MRSA group showed a deterioration in weight, height, and body mass index z scores. These variables improved in the control group. The diVerence was significant for height (p < 0.05).
There was a trend towards greater deterioration in FEV 1 and FEF 25-75 in the MRSA group. There was a slight worsening of the median S-K score in the MRSA group compared with controls, but this was not significant. Northern x ray scores were significantly worse in the MRSA group than controls at the time of MRSA infection (10 v 5.5, p = 0.013) and one year later (11.5 v 7.5, p = 0.014). The overall change in x ray score over the two years was not significantly diVerent between patients and controls.
There was no significant diVerence in the number of intravenous antibiotic courses received in the year prior to MRSA infection (1.6 v 1.1), but children with MRSA had significantly more courses of intravenous therapy in the year after MRSA infection (2.7 v 1.2, p = 0.046).
The MRSA group were more likely to have been treated with corticosteroids (80% v 61%) and nebulised antibiotics (60% v 55%) than controls but these diVerences were not significant.
Discussion
Staphylococcus aureus may be isolated from the sputum of approximately half the patients with CF. 3 MRSA occurs less frequently but its prevalence is increasing, 4 8 with rates ranging from 2.6% to 9.8%. 3-5 10 Our study showed a prevalence of MRSA in children with CF of 3%.
Few studies have examined the clinical significance of MRSA in upper and lower respiratory tract secretions in CF patients and none in children. In one study of 14 patients in which MRSA was untreated, eight reported an increase in respiratory symptoms. 3 Ten patients eventually lost their MRSA and one patient died although MRSA was not implicated. A study of 26 CF patients aged 11.8 to 43.3 years showed 96% had colonisation of the lower airway, though in 35% this lasted less than one month. Mean FEV 1 was 28.9%. The authors conclude that there are no important clinical consequences from MRSA infection other than those associated with isolating patients. 4 Our study attempted to quantify the eVect of MRSA on the clinical status of children with CF by looking at nutritional status, respiratory function, and chest x ray appearance. Height, weight, and body mass index deteriorated in the MRSA group compared with reference data over the two year study period. These parameters improved in the control group over the same period. The diVerences were significant for height. MRSA infection may have an adverse eVect on nutritional status and growth.
The MRSA group showed a trend towards a greater reduction in FEV 1 , FEF 25-75 , and S-K score than controls. MRSA infection does not appear to have a significant adverse eVect on respiratory function or clinical status.
Most patients received therapy to try to eradicate the MRSA. The MRSA group required more than twice the number of courses of intravenous antibiotic therapy in the subsequent year compared with controls. The diVerences remain significant even after discounting therapy aimed at eradication of MRSA. We did not show any significant association between prior use of nebulised antibiotics or inhaled or systemic corticosteroid therapy and MRSA infection.
The patients with MRSA had significantly worse chest x ray appearances than controls, both at the time of MRSA infection and one year after. The change over the two year study period was not significantly diVerent, with both groups showing a slight deterioration in x ray appearance. Children with worse lung pathology (as measured by the Northern chest x ray score) may be more predisposed to MRSA infection.
This study has shown that MRSA is increasing in frequency in our paediatric CF population and suggests a significant eVect of MRSA on growth. Children with worse pulmonary disease may be more susceptible to MRSA. Nearly all the parameters we measured were worse in the MRSA group. In a larger study these changes may reach significance. A variety of treatments are currently being used to try to eradicate MRSA. A multicentre study is needed to define the eVect of MRSA infection on clinical status in CF and to determine whether treatment of MRSA infection is necessary. Randomised controlled trials will then be necessary to establish what is the most eVective treatment for MRSA in CF.
